The Wellcome Trust Sanger Institute, Hinxton, CB10 1SA, UK. E-mail: cts@sanger.ac.uk Despite substantial prolongation of female life expectancy from 31 years of age a century ago to greater than 80 years in modern society, the female reproductive lifespan remains at w51 years of age due to the gradual and irreversible decline of the ovarian follicle pool and egg quality with increasing age. With the delay of childbearing to greater than 30 years of age in developing countries due to career decisions, wide contraceptive usage, and postponement in marriage age, many women are facing infertility issues. The likelihood to conceive per cycle for a woman at her prime reproductive age is w25%. Based on the 2012 report by the American Society for Reproductive Medicine, the likelihood of conception per cycle for a woman at 30 and 40 years of age drops to 20% and less than 5%, respectively [1] . Among diverse factors, the most important factor determining infertility or subfertility in women is exhaustion of the residual ovarian follicle pool. A new study by Zhang et al. [2] reported in this issue of Current Biology now shows the important roles of mTOR signaling and KIT ligand in the regulation of the ovarian follicle pool size.
Mammalian ovaries consist of follicles as basic functional units. Follicle development starts during fetal life when primordial follicles are formed. Oocytes in these follicles have entered meiosis and are arrested in the diplotene phase of meiosis I. Although women are endowed with w800,000 primordial follicles at birth, most of these follicles remain dormant during their reproductive life and only about 1,000 of them start to grow each month, with only one of them reaching the final ovulatory follicle stage [3] . Mature oocytes released by the single preovulatory follicles are needed for fertilization and pregnancy. Some primordial follicles remain in the quiescent state for as long as 50 years. However, untimely over-activation of dormant follicles and decreases in follicle pool size due to environmental, genetic, and other factors leads to the early exhaustion of the follicle pool and shortened reproductive lifespan. Thus, elucidation of mechanisms underlying dormant follicle activation is one of the most important topics in female reproduction.
Using in vitro cultures, mutant animals, specific inhibitors, and passive immuno-neutralization approaches, a number of factors have been found to be important for primordial follicle activation, including KIT ligand [4, 5] , neurotrophins [6] , BMP7 [7] , BMP4 [8] , vascular endothelial growth factor [9] , and others. Although these findings suggest the involvement of an overlapping and redundant group of extracellular intraovarian factors in primordial follicle activation, the exact physiological factor(s) involved in the activation of a select few primordial follicles at a given time is poorly understood.
Primordial follicles consist of an oocyte surrounded by a layer of flattened granulosa cells. In a chicken or the egg dilemma, the oocyte has been favored as the initiator of primordial follicle activation because many studies demonstrated the important roles of oocyte genes of the PI3K (phosphoinositol-3-kinase)/ AKT and mTOR pathways in primordial follicle activation [10] . However, the well-characterized type I blepharophimosis/ptosis/epicanthus inversus syndrome (BPES) in patients with FOXL2 mutations is characterized by premature ovarian failure showing early menopause [11] . Because FOXL2 is expressed exclusively in granulosa cells [12] , these somatic cells likely play an important role in primordial follicle activation.
The study by Zhang et al. [2] used three genetically modified murine models to provide a comprehensive picture of different players important for primordial follicle activation. They demonstrated that deletion of TSC1, an mTOR inhibitor gene, in granulosa cells of primordial follicles leads to global activation of all dormant follicles whereas deletion of the Rptor gene, important for mTOR signaling in granulosa cells, is associated with follicle arrest. Because TSC1 mutant mice showed increases in KIT ligand expression, their study also pointed out that the KIT ligand secreted by granulosa cells likely acts on its KIT receptor in oocytes to stimulate PI3K signaling and initiate follicle activation (Figure 1 ). In the 'awakened' oocytes, secretion of oocyte-specific growth factors (GDF9 and BMP15) further activates receptor serine kinases and downstream SMAD proteins in surrounding granulosa cells, leading to their growth and proliferation [13] . Interestingly, the global follicle activation phenotype found in TSC1 mutants was reversed in the double mutant mice with mutations of both TSC1 and KIT genes [2] , underscoring the important role of granulosa cells to regulate oocyte KIT and downstream PI3K/AKT signaling in the activation of dormant follicles.
As with most important discoveries, the present work raises new questions. Because the KIT ligand is downstream of mTOR signaling, which is known to be regulated by nutrition, stress, oxygen, energy, and growth factors [14] , future studies could investigate the roles of local environmental factors in allowing the activation of a select few primordial follicles at a given time during female reproductive life. Because rapamycin and other mTOR inhibitors are used clinically to prevent transplant rejection and for cancer therapy, potential changes in follicle activation should be investigated in treated patients [15] .
Based on the role of PI3K/AKT signaling in the activation of dormant follicles [16] , a recent study used PTEN inhibitors and PI3K stimulators to promote AKT signaling and activate residual follicles in infertile patients with primary ovarian insufficiency, leading to a potential new fertility therapy [17] . The study by Zhang et al. [2] raises the possibility that mTOR activators or the KIT ligand could be used together with Akt activators for infertility treatment in the future. Recent studies indicated the preservation of the follicle pool size in rodents following treatment with the mTOR inhibitor rapamycin [18] . With further development of mTOR signaling drugs, one can even speculate that ovary-specific mTOR inhibitors could be used to prolong female reproductive lifespan in modern women with extended life expectancy. 
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Jumping spiders are amazing. These animals have a pair of huge, forward facing eyes that make them appear adorable even to arachnophobics. Although this might be a selective advantage when facing ready-to-scream-and-swat humans, the remarkable visual abilities that result from these eyes have evolved to enable highly precise hunting behaviors and bizarrely complicated mating rituals. How those behaviors are controlled by a brain less than a millimeter in diameter is completely unknown, but a fascinating new study reported in this issue of Current Biology by Menda et al. [1] finally paves the way towards illuminating the neural basis of a behavioral repertoire unmatched amongst invertebrate land animals. The jumping spider's visual capabilities are indeed astounding. They possess excellent color vision [2] , precise depth perception [3] , and with a spatial resolution of down to 0.04 degrees they have the sharpest vision of any arthropod, even surpassing many vertebrates, including numerous mammals [4] . Additionally, their large, forward facing pair of eyes (the anterior medial eyes) is complemented by two to three lateral eye pairs, which are specialized for motion vision and provide the animal with a near full panoramic field of view [5] (Figure 1 ). Similar to our saccades, jumping spiders have eye movements that allow them to scan interesting parts of the environment. As the lenses of the eyes are fixed to the head, they use tiny muscles to move their retinae, which sit at the end of telescope-like eye tubes [6] . Coordinated by their minute brains, they use this highly acute, telescopic sight to sit in ambush and watch out for prey, potential mates, or rivals. Once they have detected prey, these animals have an amazingly variable range of hunting strategies [7] .
Most species of jumping spiders sneak up on their prey in a cat-like manner and pounce at it once they have reached a certain close distance. Unlike many other invertebrates with their stereotypical routines, however, jumping spiders adjust their attack strategy to the type of prey; for example, some attack larger prey only from behind, while they jump at smaller prey from any direction; or chase fast moving prey, whereas they slowly stalk stationary prey. Probably the most fascinating strategy has been observed in an Australian rain-forest species, which hunts by walking along trees until it detects its prey, a certain species of web-building spider with capable defense mechanisms. Then, instead of walking straight towards its victim and invading its web, the jumping spider stops, leaves its position near the prey, visually inspects the environment above the web, and, once it has spotted an appropriate structure above the center of the prey's web, climbs up another tree towards that point. From its new position it drops from its own silk-line until it is alongside the web and attacks its prey from midair [7] . This behavior is remarkable in several ways. First, the attacker moves away from its prey in order to move towards an appropriate abseiling position, a detour during which it can completely loose sight of the prey. Second, without moving, the spider visually inspects its surroundings and anticipates the best dropping point, as well as a suitable path through dense vegetation to get there. At last, as no two prey webs are located in an identical position in the forest, the spider has to find a novel detour during each hunt. All these behavioral decisions rely on detection and categorization of objects and require sophisticated interactions between these recognition processes (mediated by the large frontal eyes) and motion vision (mediated by the secondary eyes). The anticipatory nature of detouring demands a highly capable working memory, potentially involving an internal representation of the chosen path long before any movement along that path is initiated. Interestingly, only in very few other groups of animals has this last aspect been unambiguously revealed, most prominently amongst higher primates and corvid birds [8] . Given these intriguing similarities between jumping spider behavior and essentially our own behavior, it is highly desirable to illuminate the neural basis of the complex strategic decisions made by those animals. This is particularly fascinating when we consider the small size of jumping spider brains, which function with only a tiny fraction of the number of neurons of mammalian brains.
Unfortunately, the high hydrostatic pressure of the spider's body fluid, which enables it to jump without the need for large muscles, has prevented any electrophysiologist from recording from its brain. This is because catastrophic fluid loss almost immediately kills the animal after opening the spider's head to gain
